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FIG. 1 
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JTAG HARDWARE SCAN CHAIN (IEEE 1149.1) 
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THE SCHEDULER 
REMOVES ANY 
NON-ZERO GROUP 

ID THAT IT 
RECEIVES WITH A 

DEBUGGER 
COMMAND BEFORE 
FORWARDING THAT 

DEBUGGER 
COMMAND TO ITS 
TAP MANAGER. 
THE SCHEDULER 
FORWARDS THE 
GROUP ID AND 
TAP MANAGER 
POSITION TO THE 
JTAG CHAIN 
MANAGER. THE 
CHAIN MANAGER 
ISSUES A JTAG 
COMMAND BIT 
STREAM 
ASSOCIATED WITH 

A NON-ZERO 
GROUP ID, ONLY 
WHEN ALL TAP 
MANAGERS IN 
THAT GROUP HAVE 
ISSUED THEIR 
JTAG GROUP 
COMMANDS. 
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DEBUGGER DEBUGS PROGRAMS IN 
A PROCESSOR BY ISSUING 

DEBUGGER COMMANDS TO 1 OR 
MORE TARGET HARDWARE 

SCHEDULERS. EACH DEBUGGER 

COMMAND IDENTIFIES ITS 
PROCESSOR'S TAP POSITION. 



SCHEDULER FORWARDS EACH 
DEBUGGER COMMAND TO THE 

SPECIFIC TAP MANAGER 
REQUESTED BY THE DEBUGGER. 
THERE IS ONE SCHEDULER PER 
JTAG SCAN CHAIN. 

EACH TAP MANAGER TRANSLATES 
DEBUGGER COMMANDS TO JTAG 
COMMANDS FOR ITS PROCESSOR. 
THERE IS 1 TAP MANAGER FOR 
EACH PROCESSOR ON A JTAG 
SCAN CHAIN. TAP MANAGERS 
FOR HOMOGENEOUS PROCESSORS 
RUN IDENTICAL TRANSLATION 
PROGRAMS. TAP MANAGERS FOR 
HETEROGENEOUS PROCESSORS 
RUN DIFFERENT TRANSLATION 
PROGRAMS. 
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JTAG HARD 
CHAIN (IE! 


WARE SCAN 
I 1149.1) 





THE HARDWARE SCAN 
CHAIN CARRIES JTAG 
COMMANDS AS A 

SERIAL, 
SYNCHRONOUS BIT 
STREAM TO 
PROCESSORS 
CONNECTED TO THE 
CHAIN. 
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CHAIN MANAGER MERGES JTAG 
COMMANDS FROM EACH TAP 
MANAGER INTO 1 SEQUENCE OF 

BITS FOR THE SERIAL JTAG 
CHAIN. CHAIN MANAGER DEFERS 
ISSUING A GROUP SCAN JTAG 
COMMAND THAT CARRIES A 
NON-ZERO GROUP ID UNTIL 
EVERY TAP MANAGER IN THAT 
GROUP HAS ISSUED A GROUP 
JTAG COMMAND. WHEN THE 
FINAL TAP MANAGER IN A 
GROUP ISSUES A GROUP 
COMMAND, THE CHAIN MANAGER 
USES A SINGLE, SYNCHRONOUS 

BIT STREAM TO ISSUE 
COMMANDS TO ALL PROCESSORS 
ON THE SCAN CHAIN THAT ARE 
IN THAT GROUP. 




EACH PROCESSOR IN A SCAN 
CHAIN EITHER INTERPRETS OR 
IGNORES (BYPASSES) JTAG 
COMMANDS SENT TO THAT 
PROCESSOR VIA THE SCAN 
CHAIN. THERE IS A 1-TO-1 
CORRESPONDENCE BETWEEN 
EACH PROCESSOR AND ITS TAP 

MANAGER, BUT THEIR 
ELECTRICAL CONNECTION IS VIA 
THE JTAG SCAN CHAIN. 



